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Abstract. Bovine colostrums were collected from cows of Holstein breed in the first 24 hours 
postpartum. Samples have not undergone any heat treatment and were analyzed in the laboratory of 
SC Bioef using the ELISA method. Were analyzed physical-chemical parameters including the 
specific density but also the content of immunoglobulin (IgG) and lactoferrin. Statistic analysis of 
results leads to a linear mathematical relationship between the density and content of immunoglobulin 
(IgG) and lactoferrin in the bovine colostrums. Bovine colostrums can be freeze-dried and used as raw 
materials for human food supplements, which participate to improve immunity of human bodies by 
raising the immunoglobulin and lactoferrin concentrations. The results led to the establishment of 
limits for the quality of colostrum (rich or poor in IgG), to develop a table of correspondence between 
IgG, lactoferrin and density that can be used as a practical method for rapid and cheap evaluation of 
colostrums. 
 




Colostrums milk was collected from Bioterra farm (Dostat, Alba) from Holstein breed 
cows at the first milking after calving. Colostrums were analyzed immediately after collection 
to determine the density and after that frozen. From frozen sample were determined the major 
colostral constituents (dry matter, protein, lactose, fat, minerals) and the amount of 
immunoglobulin (IgG) and lactoferrin. The results were statistically analyzed to establish a 
mathematical equation between density and concentration of immunoglobulin (IgG) and 
lactoferrin.  
This equation allows estimating colostral immunoglobulin and lactoferrin 
concentration from the specific gravity of fresh whole colostrums only by determining the 
density. 
 
MATERIALS AND METHODS 
 
The Colostral Samples (30) colostrums were collected from Holstein cows within 24 h 
postpartum. They were assayed for specific density and their major constituents such as dry 
matter, protein, lactose, fat, calcium, potassium, sodium, magnesium, chloride, and 
phosphorus.  
Specific gravity was determined for each sample by a densimeter with a precision of 
0.0001 g/l calibrate with standard solution. Several readings for this sample were averaged 
and excluded from statistical analysis. Each sample is analyzed immediately after milking and 
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between the analyses is stored at 4oC. Analysis on samples was within two weeks of 
collection. 
The analyses are making using a rapid tester and also by the standardization method 
describe below.   
Total solids were determined by the method outlined in AOAC. Samples first were 
heated on a steam bath for 10 to 15 min then oven-dried at 100oC ± 2oC for 3 h. They then 
were cooled to room temperature in desiccators and weighed to the nearest 1 mg. 
Fat content was determined gravimetrically (the Gerber methods) by extraction of the 
fat with sulfuric acid and amilic alcohol and centrifuged (centrifuge Funke Gerber). The 
results are expressed as percent of fat in sample. 
Total nitrogen and protein content were measured by Kjeldalh method using a block 
system form Vepl (Italy).   
Lactose was determined by titration using the Luft Schoorl method.   
The minerals (calcium, potassium, sodium and magnesium) are measure using an 
atomic absorption spectrophotometer (GBC, Australia, multicathod lamp) and the cations was 
determined by titration (using the Volhard method for chloride) and by UV VIS 
spectrophotometer (Varian, Cary 50) for phosphorus.    
The immunoglobulin and lactoferrin concentration was determined using the 
enzymatic method Elisa with active micro plates (Bio-X diagnostic for IgG and Taradon, 
Belgium for lactoferrin and a multiskan reader Thermo Scientific). 
Statistical Analysis. Duplicate determinations along with a standard sample were made 
for each analysis with a maximum 5% error allowed. Data were analyzed by regression 
analysis in a statistical excel data sheet. 
 
RESULTS AND DISCUSSION 
 




























Fig. 1. Colostrums composition - macro elements 
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Since protein accounts for 64% of the total solids the relationship between specific 
density and total protein also were significant as shown in Fig. 2 and Fig. 3. 
 





























              Fig. 2. The relationship between specific                       Fig. 3. The relationship between specific      
                                  Density and totals solid.                                               Density and protein content 
 
 
The gamma-Globulin represents approximately 47% of the total protein so can be 
found a significant relationship between specific density and gamma globulin.  The literature 
date illustrates a linear relationship between specific density globulin. 
Specific gravity and fat, non-protein nitrogen, casein and lactose were unrelated with 
specific gravity. Lactose and albumin occur in small amounts and have small coefficients of 
variations compared to other colostral constituents, therefore, should not alter specific gravity 
appreciably. 
Regarding to the small constituents of the colostrums, the gamma-globulin had the 
largest coefficient of variation of all related to specific density (Tab. 1) globulin may be the 
primary factor in variation of colostral specific density. 
 
Tab. 1 
The small constituents of the colostrums 
 
Parameter Concentration (%) Deviation between all samples (%) 
Totals solids 24.77 34.66 
Fat 4.596 25.16 
Protein 9.272 38.80 
Gamma globuline 4.67 65.62 
Lactose 3.48 24.62 
Albumine 1.56 35.19 
Caseine 4.79 28.19 
 
 
To verify the relationship between specific density and immunoglobulin 
concentration, colostrums was diluted serially (dilution 1:400 for determination of 
immunoglobulin concentration and 1:200 for determination of lactoferrrin) 
Comparing the values of density obtained for samples of colostrum with the limits 
from literature (Fig. 4) can be seen that colostrum should have a high concentration in the 
immunoglobulin, as demonstrated practical by the results obtained using the Elisa method 
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             Fig. 4. Density in samples compared with                Fig. 5. Concentration of IgG from  




The time between partum and the moment of first colostrums consumption is very 
important since the mechanism of pinocytisis through which the rumen mucous is able to 
absorb the immunoglobulin diminishes gradually until it almost disappears at 36 hours of age. 
There is a relationship between colostrums density and the concentration of 
immunoglobulin, so that density is an indicative of quality of colostrums. Fleenor and Stott 
establish a linear correspondence between the density and immunoglobulin concentration that 
show three quality grades for colostrums (Tab. 2). 
 
Tab. 2 
Quality grades for bovine colostrums 
 
Quality grades Density (g/l) Concentration of immunoglobulin (mg/ml) 
Poor  1.027 – 1.035 1.42 – 21.80 
Moderate  1.035 – 1.046 21.80 – 49.82  
Excellent 1.046 – 1.076 49.82 – 126.62 
 
In cows, the amount of colostrums and the concentration in immunoglobulin and 
lactoferrin raise with the lactation number. But the calves from first calve cows will get less 
immunoglobulins that the calves birth from mature calves. 
A colostrometer has been developed that incorporates the scales in Tab. 2 into a 
conventional hydrometer (1). The colostrometer may be used for qualitative assessment of 
colostrum or to estimate the quantity of IgG. As we can see the results from literature can be 
use in practical, as we demonstrate above. 
That the colostrometer is not an analytical technique but a method of estimating 
relative quality and quantity is acknowledged. It is very important to known the concentration 
of immunoglobulin in colostrums, this information can be use to insure successful transfer of 
passive immunity to calves, to establish an optimal daily ration for the new born calve. 
Implications. Colostral immunoglobulin concentration would permit selective feeding 
of colostrum containing an adequate IgG concentration. For practical purposes the technique 
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